A case history is presented of a man who developed angioedema of his head and neck during anaesthesia for his 11th cystoscopy within four years. Thiopentone was always used to induce his general anaesthesia. An intradermal skin test with 1 : 100 dilution of 2· 5 per cent thiopentone was positive and subsequent anaesthesia without thiopentone was straightforward.
INTRODUCTION
Forty one years ago (in 1934) , thiopentone was first used clinically, and it has become almost universally used as a safe induction agent. Like other barbiturates, thiopentone can cause skin rashes and these have been reported since 1943. In 1952 Evans and Gould reported an allergic reaction with angioedema after repeated doses of thiopentone for electroconvulsive therapy. More recently there has been an increased awareness of serious adverse reactions to anaesthetic agents and there has been an increasing number of reports of anaphylaxis following induction of anaesthesia and thiopentone has been incriminated.
Between 1965 and 197447 cases of rashes after barbiturates were reported to the New Zealand Committee on Adverse Drug Reactions (Mc Queen 1974) . During this same period, 34 adverse reactions presumably due to thiopentone were reported to the N.Z. Committee. Among these reactions were rash (three cases), urticaria (two), angioedema (one), anaphylactoid (one), bronchospasm (one), and cardiac arrest (one).
Other reactions recorded include: hyperthermia, hypothermia, vomiting, renal failure, paralysis, hepatic damage, diarrhoea, hypotension, thrombophlebitis and vasospasm. The case of angioedema which ocurred in Wellington is the subject of this report.
Mr. A. who had no known allergies required many anaesthetics over a period of four years. He had frequent episodes of haematuria from an extensive papillary transitional cell carcinoma of his bladder and required frequent cystoscopic examinations for repeated diathermy or resection.
The first ten general anaesthetics (June 1969-December 1972) were said to be uneventful although on two occasions house surgeons mentioned difficulty with the airway and laryngospasm. His heavy build (110 kg) and his heavy cigarette smoking (40 per day for 20 years) did not help. On all occasions a thiopentone, nitrous oxide, oxygen and halothane sequence was used plus gallamine on one occasion and suxamethonium on two other occasions.
The average recorded dose of thiopentone was 750 mg. Premedication was always atropine and pethidine plus occasionally promethazine. When an inpatient, he had received butobarbitone and nitrazepam for sedation.
In May 1973, when aged 42, he had his 11th general anaesthetic for cystoscopy within four years. On this occasion after premedication with pethidine and atropine, and induction with thiopentone, the registrar was unable to inflate the lungs until suxamethonium was given to relieve severe laryngospasm, and an endotracheal tube was passed with some difficulty. The head and neck were then noticed to be ·flushed and swollen, the oedema being most marked around the eyelids, lips, and glottis. "ffydrocortisone and promethazine were given Tntravenously, and limited diathermy of the bladder tumour proceeded. The angioedema had completely settled within two hours and was assumed to be a reaction to suxamethonium.
During June 1973, he was admitted with gross haematuria. His haemoglobin was 5· 6 g per cent and he became breathless on the slightest exertion. Over the next few days he had ten units of blood which raised his haemoglobin to 11·3 g per cent.
He had patch tests on his upper arm to thiopentone and suxamethonium; they were both negative at two days. In spite of this, the anaesthetist felt he should still avoid these drugs b?t wished to obtain a secure airway in this difficult obese patient by intubating the larynx with the aid of a muscle relaxant drug. The usual premedication of pethidine and atropine was supplemented with promethazine and hydrocortisone. Anaesthesia was obtained with propanidid, pancuronium, nitrous oxide, oxygen and halothane, and he underwent a five hour operation for a total excision of his bladder and the formation of an ileal loop diversion of the ureters. There were no problems until the eleventh post-operative day when he developed pleuritic pain and mental confusion which was suggestive of a pulmonary embolus. He was given heparin for ten days and pentazocine tablets as required.
The ileostomy became increasingly ischaemic and infected so that in July a further anaesthetic, using the same agents, was necessary for diverting the ureters into the sigmoid colon. This operation took four hours and a generalized erythema developed immediately after induction together with a sinus tachycardia (170 beats/ min.). The rash faded in ten minutes and the anaesthetist thought this was due to propanidid.
Postoperatively he developed a faecal fistula and potent antibiotics were required for his wound infection. Perhaps not surprisingly after 25 units of blood in five weeks, he became mildly jaundiced with a total bilirubin of 2·7 mg/100 ml. Two months after admission with haematuria he went home but returned the following month for sigmoidoscopy under general anaesthesia. On this occasion anaesthesia with diazepam, nitrous oxide and halothane was uneventful. In 1974 he went overseas.
Skin Tests
After the cystectomy, further skin tests were done to find which drug caused the angioedema. Patch tests with thiopentone ,on the lower arm showed a mild positive reaction within two days with red induration and marked itching.
Intradermal testing with thiopentone and suxamethonium at increasing concentrations finally gave a definite answer. Using 0·1 ml of a 1 : 100 dilution of 2' 5 per cent thiopentone there was immediate itching, a weal of 1·5 cm and a flare of 5 cm all maximal within 20 minutes. A control injection of normal saline was negative as was an intradermal injection of 1 : 100 dilution of 2·5 per cent thiopentone on another patient.
Intradermal testing of suxamethonium was negative at 1 : 100 dilution of the usual 5 per cent solution. But a 1 : 10 dilution gave immediate itching, a flare response but no increase in weal size. However, further tests on 25 other patients who had a normal response to intravenous suxamethonium all gave an immediate triple response reaction to intradermal suxamethonium whether undiluted or diluted 1 : 10. lt is concluded that suxamethonium must be diluted to 1 : 100 for a useful intradermal skin test.
In addition, intradermal skin tests to propanidid, althesin, and methohexitone were all negative. On one night, subsequently, the patient was given butobarbitone with no untoward effects. This suggested that there was no cross sensitivity to oxybarbiturates. DISCUSSION Anderton and Hopton (1968) reported a similar case and on reviewing the literature noted seven clinical points in these cases of thiopentone anaphylaxis.
1. Multiple anaesthetics. 2. History of allergy. 3. Inability to ventilate. 4. Prompt circulatory collapse. 5. Erythema, urticaria, oedema. 6. Prolonged unconsciousness. 7. Complete recovery. Their case had had 12 cystoscopies in five years and "itched all over" after oral butobarbitone. The patient reported here, as in other reports (Davis 1971, Barjenbruch and Jones 1972) , safely tolerated oral barbiturates yet had an anaphylactic reaction to intravenous thiopentone. Those cases without multiple anaesthetics frequently had a history of eczema or allergies to other drugs or foods. Respiratory problems with cyanosis, laryngospasm and bronchospasm were not marked in Anderton and Hopton's case, whereas prompt, profound and prolonged hypotension was marked. Our case was the reverse. Many cases remain unconscious for longer than expected, often three to six hours, but usually there is complete recovery from this major reaction within 12 hours.
In deciding which patients are at risk and which drugs to use in those patients with a known susceptability anaesthetists cannot always rely on the clinical history of allergy. Frequently, a combination of drugs has been used and anyone of these may have been responsible for a reported episode.
Patient tests with a skin prick or patch or intradermally are not without risk, they may give false results. The response can be difficult to interpret (this is especially true of relaxants) and may only indicate a skin sensitivity. Skin tests immediately after a severe anaphylactic shock are unlikely to yield positive evidence as antibodies are said to be absent for several days. The passive transfer by patients serum (Prausnitz-Kustner Reaction) avoids the risk of giving an anaphylactic shock but carries a risk of serum hepatitis for the control patient which is hard to justify, although recommended by Currie et al. (1966) and Currie (1970) . A direct intravenous challenge has been used in two reported cases by Carrie and Buchanan (1967) and by Barjenbruch and Jones (1972) with a definite response to 60-64 mg. This method is quite unpleasant and potentially life threatening. We found the intradermal tests satisfactory in this patient and believe they confirmed sensitivity to thiopentone and not to suxamethonium.
As regards in vitro tests, Dundee et al. (1974) used the leucocyte challenge technique (the patients leucocytes release histamine when challenged with the drug), and Fox, Wilkinson and Rabow (1971) used the indirect basophil degranulation technique to confirm their cases.
Immunological tests, particularly the RAS Test (Radioallergosorbent Test), may become more helpful in solving this problem.
As a corollary, this case report of angioedema from thiopentone highlights again the problem of which drug has caused a reaction during induction of anaesthesia when two or more drugs are given.
